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PLUGGABLE TRANSCEIVER LATCHING MECHANISM 



CROSS-REFERENCE TO RELATED APPLICATIONS 

This application claims the benefit of U.S. Provisional Application No. 
60/175,610, which was filed January 11, 2000, by Schelto van Doom and Klaus 
5 Schulz, and is entitled "Latch Mechanism." 

TECHNICAL FIELD 

This invention relates to pluggable transceivers and cages and to systems 
and methods of latching a pluggable transceiver to a cage. 

BACKGROUND 

io Transmission cables may be used to transmit data between workstations, 

mainframes and other computers, as well as provide data connections to mass 
storage devices and other peripheral devices. Data may be transferred using a 
variety of transmission cable technologies, including multimode optical fiber 
cables, single mode optical fiber cables, and copper cables (e.g., twinax and coax 

15 copper cables). Standard pluggable transceiver modules have been developed to 
transition between different transfer media and the electronic components inside 
a computer or peripheral device. A pluggable transceiver module produces a 
standardized output in accordance with prescribed protocols, regardless of the 
medium (e.g., optical fiber or copper) through which the data is transmitted or 

20 received. A transceiver module typically plugs into a cage that extends out of the 
rear panel of a computer or peripheral device. The cage connects the transceiver 
module to a motherboard or circuit card in the computer or peripheral device. 

SUMMARY 

The invention features novel systems and methods for latching a pluggable 
25 transceiver to and unlatching the pluggable transceiver from a cage. 

In one aspect of the invention, a pluggable transceiver comprises a housing 
and a cam. The housing has a front end configured to couple to a transmission 
cable and a back end configured to be inserted into a cage. The cam is disposed 
on an exposed outer surface of the transceiver housing and is configured to 
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displace a cage latch and engage a cage slot upon insertion of the transceiver 
housing into the cage. 

Embodiments in accordance with this aspect of the invention may include 
one or more of the following features. 

The cam preferably has a chamfered surface exposed for contact with the 
cage latch as the transceiver is being inserted into the cage. The chamfered 
surface of the cam may be rectangular or it may taper from the front end to the 
back end of the transceiver housing. 

The pluggable transceiver may include a release mechanism disposed on a 
surface of the transceiver housing and configured to disengage the cam from the 
cage slot. The release mechanism may include a release block configured to slide 
into engagement with the cage latch to disengage the cam from the cage slot. The 
release block preferably comprises a chamfered surface exposed for contact with 
the cage latch. 

In another aspect of the invention, a cage comprises a housing and a latch. 
The housing has a front end for receiving a pluggable transceiver and defines a 
slot for engaging a transceiver cam. The latch is disposed at the front end of the 
cage housing. The latch also is configured to bend outwardly from an original 
position in response to a force applied by the transceiver cam as the transceiver is 
being inserted into the cage and to resiliently return to the original position upon 
engagement of the transceiver cam with the slot defined in the front end of the 
cage housing. 

Embodiments in accordance with this aspect of the invention may include 
one or more of the following features. 

The latch preferably includes a front end having an inner surface that flares 
outwardly away from an interior region of the cage housing. The cage latch may 
be formed integrally with the cage housing. The cage housing preferably is 
configured to shield against electromagnetic interference. 

The cage may include an ejection mechanism configured to engage and 
apply an ejection force against the pluggable transceiver when disposed within 
the cage housing. The cage also may include a circuit card connector disposed in 
a back end of the cage housing and configured to couple the pluggable transceiver 



to a circuit card. The cage housing preferably is configured to engage an opening 
in an electromagnetic enclosure. 

In another aspect, the invention features a data coupling system 
comprising the above-defined pluggable transceiver and cage. 
5 Among the advantages of the invention are the following. 

The invention provides an elegant and cost-effective way to securely latch 
a pluggable transceiver to a cage. In addition, by incorporating the latch into the 
cage, the invention avoids exposure of the latching mechanism to edges and other 
surfaces on which the latch may catch during normal use conditions. As a result, 
10 the invention reduces the likelihood that the latch will become deformed or 
broken, improving the durability and expected use-life of the latch. 

Other features and advantages of the invention will become apparent from 
the following description, including the drawings and the claims. 

DESCRIPTION OF DRAWINGS 

FIG. 1A. is a diagrammatic cross-sectional side view of a transceiver 
module, a cage that extends out of the rear panel of an electronic equipment 
enclosure, and a transmission cable. 

FIG. IB is a diagrammatic cross-sectional side view of the transmission 
cable, transceiver module and cage of FIG. 1A connected together. 

FIG. 2 is a diagrammatic exploded view of the cage of FIGS. 1A and IB. 
FIG. 3A is a diagrammatic bottom view of the transceiver of FIGS. 1A and 

IB. 

FIG. 3B is a diagrammatic cross-sectional view of the transceiver of FIGS. 
1A and IB, taken along the line 3B-3B in FIG. 3 A. 

FIG. 4A is a diagrammatic bottom view of an alternative transceiver. 
FIG. 4B is a diagrammatic cross-sectional view of the transceiver of FIG. 3A 
taken along the line 4B-4B. 

DETAILED DESCRIPTION 

In the following description, like reference numbers are used to identify 
30 like elements. Furthermore, the drawings are intended to illustrate major features 
of exemplary embodiments in a diagrammatic manner. The drawings are not 

3 
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intended to depict every feature of actual embodiments or relative dimensions of 
the depicted elements, and are not drawn to scale. 

Referring to FIGS. 1A and IB, in one embodiment, a data coupling system 
10 includes a transmission cable 14 and an associated cable connector 16. Cable 

5 connector 16 is configured to plug into a mating connector 18 of a pluggable 
transceiver module 20 that, in turn, is configured to plug into a receptacle 
assembly 22. Receptacle assembly 22 includes a cage 24 mounted on a circuit 
card (or motherboard) 26, and a circuit card (or host interface) connector 28 that 
electrically connects transceiver module 20 to circuit card 26. Cage 24 extends 

10 through a mounting panel opening 30 in a rear panel 32 of an electromagnetically 
shielded electronic equipment enclosure. Transceiver module 20 is configured to 
transition between circuit card 26 and the transfer medium of transmission cable 
14. As shown in FIG. IB, in operation, transceiver module 20 plugs into cage 24 
and cable connector 16 plugs into transceiver module connector 18. 

15 As explained in detail below, cage 24 includes a latch 40 and a slot 42 that 

engages a mating cam 44 on a bottom surface of transceiver module 20. Latch 40 
has a front end with an inner surface 45 that flares outwardly away from the 
interior of cage 24. As transceiver module 20 is being inserted into cage 24, cam 
44 engages the flared inner surface 45 of latch 40 and displaces the front end of 

20 latch 40 outwardly. As soon as the rear end of cam 44 clears the rear edge of slot 
42, cam 44 slides into slot 42 and the front end of latch 40 resiliently returns to its 
original position to hold transceiver module in place. Incorporating latch 40 into 
cage 24 avoids exposure of the latching mechanism to edges and other surfaces 
on which the latch may catch during normal use conditions. This feature reduces 

25 the likelihood that the latch will become deformed or broken, thereby improving 
the durability and expected use-life of the latch. Cage 24 also includes an ejection 
mechanism 46 that is configured to apply an ejection force against the back end of 
transceiver module 20 when transceiver module 20 is plugged into cage 24. 

Transceiver module 20 may be released from cage 24 by displacing the 

30 front end of latch 40 until the rear edge of cam 44 clears the rear edge of slot 42. 
In some embodiments, the front end of latch 40 may be displaced using a tool, 
such as a screwdriver. Other transceiver module embodiments may include a 
release mechanism 48 formed from a release block 50, which is slidable toward 
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and away from the back end of transceiver module 20 within a longitudinal slot 
defined in the bottom surface of transceiver module 20. In operation, a user may 
press release block 50 toward cage 24 until latch 40 has been displaced outwardly 
by an amount sufficient for the rear edge of cam 44 to clear the rear edge of slot 
42, at which point the ejection force applied by ejection mechanism 46 forces 
transceiver module 20 out of cage 24. 

Referring to FIG. 2, in one embodiment, cage 24 is constructed out of 
metallic sheets that are folded and stamped to form a top half 60 and a bottom 
half 62. Bottom half 62 of cage 24 includes a series of lugs 64 that latch onto a 
respective series of corresponding slots 66 defined in top half 60 of cage 24. 
Ejection mechanism 46 is formed integrally with bottom half 60 by bending the 
walls at the back end of the bottom half 62 of cage 24 toward the front end of 
cage 24. Top half 60 of cage 24 also includes a series of integral resilient springs 
68 that are configured to engage an opening in a rear panel of an 
electromagnetically shielded electronic equipment enclosure. Cage 24 preferably 
is formed from material sheets that are designed to shield against electromagnetic 
interference, such as stainless steel or other conductive material. 

Referring to FIGS. 3A and 3B, in one transceiver module embodiment, cam 
44 includes a chamfered surface 70 that tapers from the front end to the back end 
of transceiver module 20. Tapering chamfered surface 70 reduces the area of 
contact between cam 44 and latch 40 and, thereby reduces the force needed to 
insert transceiver module 40 into cage 24. Release block 50 also has a chamfered 
surface 72 for engaging the flared front end 45 of latch 40. As shown in FIGS. 4A 
and 4B, in other embodiments, the chamfered surface of cam 44 may have a non- 
tapered shape. For example, in one embodiment, cam 44 may include a 
rectangular chamfered surface 74. In each embodiment, the shape of cage slot 42 
is selected to match the profile of cam 44. Thus, latch 40 would have a triangular 
slot for engaging the transceiver module embodiment of FIGS. 3A and 3B, and 
latch 40 would have a rectangular slot for engaging the transceiver module 
embodiment of FIGS. 4A and 4B. The physical dimensions of cam 44 are selected 
based at least in part upon the material composition of cam 44 and the desired 
retention force between cam 44 and latch 40 when transceiver module 20 is 
latched inside cage 24 (e.g., approximately 60-100 Newtons). 



Data coupling system 10 may incorporate a variety of different transfer 
media and media connectors. For example, transmission cable 14 may be an 
optical fiber cable (e.g., a single mode or a multimode optical fiber cable) or an 
electrical (copper) cable (e.g., a twinax or a coax copper cable). Cable connector 
5 16 and transceiver connector 18 may conform to any one of a variety of optical 
and copper interface standards, including HSSDC2-type, RJ-type, SC-type, SG- 
type, ST-type and LC-type connectors, ribbon cable connectors, and twinax and 
coaxial cable connectors (e.g., SMA connectors). Cage 28 also may conform to a 
variety of host interface standards, including the MIA (Media Interface Adapter) 
10 standard and the recently proposed MSA standard. 

Other embodiments are within the scope of the claims. 
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WHAT IS CLAIMED IS: 

1 . A pluggable transceiver, comprising: 

a housing having a front end configured to couple to a transmission cable 
and a back end configured to be inserted into a cage; and 

a cam disposed on an exposed outer surface of the transceiver housing and 
configured to displace a cage latch and engage a cage slot upon insertion of the 
transceiver housing into the cage. 

2. The pluggable transceiver of claim 1, wherein the cam has a 
chamfered surface exposed for contact with the cage latch as the transceiver is 
being inserted into the cage. 

3. The pluggable transceiver of claim 2, wherein the chamfered surface 
of the cam is rectangular. 

4. The pluggable transceiver of claim 2, wherein the chamfered surface 
of the cam tapers from the front end to the back end of the transceiver housing. 

5. The pluggable transceiver of claim 1, further comprising a release 
mechanism disposed on a surface of the transceiver housing and configured to 
disengage the cam from the cage slot. 

6. The pluggable transceiver of claim 5, wherein the release 
mechanism comprises a release block configured to slide into engagement with 
the cage latch to disengage the cam from the cage slot. 

7. The pluggable transceiver of claim 6, wherein the release block 
comprises a chamfered surface exposed for contact with the cage latch. 

8. A cage, comprising: 

a housing having a front end for receiving a pluggable transceiver and 
defining a slot for engaging a transceiver cam; and 

a latch disposed at the front end of the cage housing and configured to 
bend outwardly from an original position in response to a force applied by the 
transceiver cam as the transceiver is being inserted into the cage and to resiliently 



return to the original position upon engagement of the transceiver cam with the 
slot defined in the front end of the cage housing. 



1 9. The cage of claim 8, wherein the latch includes a front end having 

2 an inner surface that flares outwardly away from an interior region of the cage 

3 housing. 

1 10. The cage of claim 8, wherein the cage housing is configured to 

2 shield against electromagnetic interference. 

1 11. The cage of claim 8, further comprising an ejection mechanism 

2 configured to engage and apply an ejection force against the pluggable transceiver 

3 when disposed within the cage housing. 

1 12. The cage of claim 8, further comprising a circuit card connector 

2 disposed in a back end of the cage housing and configured to couple the 

3 pluggable transceiver to a circuit card. 

1 13. The cage of claim 8, wherein the cage latch is formed integrally with 

2 the cage housing. 

1 14. The cage of claim 8, wherein the cage housing is configured to 

2 engage an opening in an electromagnetic enclosure. 

1 15. A data coupling system, comprising: 

2 a pluggable transceiver comprising a housing having a front end configured 

3 to couple to a transmission cable, and a cam disposed on an exposed outer 

4 surface of the transceiver housing; and 

5 a cage comprising a housing having a front end for receiving the pluggable 

6 transceiver and defining a slot for engaging the transceiver cam, and a latch 

7 disposed at the front end of the cage housing; 

8 wherein the transceiver cam is configured to displace the cage latch and 

9 engage the cage slot upon insertion of the transceiver housing into the cage, and 

10 the cage latch is configured to bend outwardly from an original position in 

1 1 response to a force applied by the transceiver cam as the transceiver is being 
n inserted into the cage and to resiliently return to the original position upon 
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13 engagement of the transceiver cam with the slot defined in the front end of the 

14 cage housing. 

1 16. The data coupling system of claim 15, wherein the cam has a 

2 chamfered surface exposed for contact with the cage latch as the transceiver is 

3 being inserted into the cage. 

1 17. The data coupling system of claim 15, further comprising a release 

2 mechanism disposed on a surface of the transceiver housing and configured to 

3 disengage the cam from the cage slot. 

1 18. The data coupling system of claim 17, wherein the release 

2 mechanism comprises a release block configured to slide into engagement with 

3 the cage latch to disengage the cam from the cage slot. 

1 19. The data coupling system of claim 18, wherein the release block 

2 comprises a chamfered surface exposed for contact with the cage latch. 

1 20. The data coupling system of claim 15, wherein the cage further 

2 comprises an ejection mechanism configured to engage and apply an ejection 

3 force against the pluggable transceiver when disposed within the cage housing. 
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PLUGGABLE TRANSCEIVER LATCHING MECHANISM 



ABSTRACT 

The invention features novel systems and methods for latching a pluggable 
transceiver to and unlatching the pluggable transceiver from a cage. In one 
aspect, a pluggable transceiver includes a housing and a cam. The housing has a 

5 front end configured to couple to a transmission cable and a back end configured 
to be inserted into a cage. The cam is disposed on an exposed outer surface of 
the transceiver housing and is configured to displace a cage latch and engage a 
cage slot upon insertion of the transceiver housing into the cage. In another 
aspect, a cage includes a housing and a latch. The housing has a front end for 

10 receiving a pluggable transceiver and defines a slot for engaging a transceiver 

cam. The latch is disposed at the front end of the cage housing. The latch also is 
configured to bend outwardly from an original position in response to a force 
applied by the transceiver cam as the transceiver is being inserted into the cage 
and to resiliently return to the original position upon engagement of the 

15 transceiver cam with the slot defined in the front end of the cage housing. A data 
coupling system comprising the above-defined pluggable transceiver and cage also 
is described. 
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DECXARAT I ON FOR PATENT AP P LICATION & POWER O F ATT O RNE Y 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my 

name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or 
an original, first and joint inventor (if plural names are listed below) of the subject matter 
which is claimed and for which a patent is sought on the invention entitled: 

PLUGGABLE TRANSCEIVER LATCHING MECHANISM 



the specification of which (check one) 
X is attached hereto. 

_ was filed on as Application Serial No. 

and was amended on (if applicable) 

I hereby state that I have reviewed and understand the contents of the above identified 
specification, including the claims, as amended by any amendment referred to above. 

I acknowledge the duty to disclose all information known to me to be material to 
patentability as defined in Title 37, Code of Federal Regulations § 1.56. 

I hereby claim foreign priority benefits under Title 35, United States Codes, § 1 19 of 
any foreign application(s) for patent or inventor's certificate listed below and have also 
identified below any foreign application for patent or inventor's certificate having a filing date 
before that of the application on which priority is claimed: 

PRIOR FOREIGN APPLICATION^ ) Priority claimed 



(Number) 


(Country) 


(Day/month/year filed) 


Yes 


No 


(Number) 


(Country) 


(Day/month/year filed) 


Yes 


No 


(Number) 


(Country) 


(Day/month/year filed) 


Yes 


No 



I hereby claim the benefits under Title 35, United States Code, § 120 of any United States 
application(s) listed below and, insofar as the subject matter of each of the claims of this 
application is not disclosed in the prior United States application in the manner provided by 
the first paragraph of Title 35, United States Code, § 1 12, 1 acknowledge the duty to disclose 
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material information as defined in Title 37, Code of Federal Regulations, § 1.56(a) which 
occurred between the filing date of the prior application and the national or PCT international 
filing date of this application: 



(Application Serial No.) (Filing date) (Status) 

(patented,pending,abandoned) 



(Application Serial No.) (Filing date) (Status) 

(patented,pending,abandoned) 

I hereby claim the benefit under 35 U.S.C. 119(e) of any United States provisional application listed 
below: 

60/175.610 January 11,2000 Pending 

(Application Serial No.) (Filing date) (Status) 

Power nf Attorney : As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark 
Office connected therewith, (list name and registration number) 

Adel A. Ahmed, Reg. No. 29,606; Stanton C. Braden, Reg. No. 32,556; Robert T. Canavan, 
Reg. No. 37,592; Dexter K. Chin, Reg. No. 38,842; Joseph S. Codispoti, Reg. No. 31,819; 
Lawrence C. Edelman, Reg. No. 29,299; Mark H. Jay, Reg. No. 27,507; Stuart P. Kaler, Reg. 
No. 35,913; Rosa S. Kim, Reg. No. 39,728; David W. Laub, Reg. No. 38,708; Peter A. 
Luccarelli, Jr., Reg. No. 29,750; Jeffrey P. Morris, Reg. No. 25,307; Pasquale Musacchio, 
Reg. No. 36,876; Donald B. Paschburg, Reg. No. 33,753; Erik C. Swanson, Reg. No. 40,194; 
Heather S. Vance, Reg. No. 39,033; Scott T. Weingaertner, Reg. No. 37,756; Robert A. 
Whitman, Reg. No. 36,966; and Ira Lee Zebrak, Reg. No. 31,147. 

Send correspondence to : Direct telephone calls to: 

Siemens Corporation Elsa Keller 

Intellectual Property Department Legal Administrator (732) 321-3026 

186 Wood Avenue South 
Iselin, N.J. 08830 

I hereby declare that all statements made herein on my own knowledge are true and that 
all statements made on information and belief are believed to be true, and further that these 
statements were made with the knowledge that willful false statements and the like so made 
are punishable by fine or imprisonment, or both, under Section 1001 of Title 18 of the State 
Code and that such willful false statements may jeopardize the validity of the application or 
any patent issuing thereon. 
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